Radioactivity
The term radioactivity refers to those spontaneous transformations that involve changes of the nuclei of atoms. The energy released in such transformations is emitted as photons and/or other radiations.
Radioactivity is a stochastic process. The whole atom is involved in this process because nuclear transformations also can affect the atomic shell structure and cause emission of electrons, photons or both.
Atoms are subdivided into nuclides. A nuclide is a species of atoms having a specified number of protons and neutrons in its nucleus. Unstable nuclides, that transform to stable or unstable progeny, are called radionuclides. The transformation results in another nuclide or in a transition to a lower energy state ofthe same nuclide.
Decay Constant
The decay constant, A, of a radionuclide in a particular energy state is the quotient of dP by dt, where dP is the probability that a given nucleus undergoes a spontaneous nuclear transformation from that energy state in the time interval dt, thus Unit: S-1 The quantity (In 2)1A, commonly called the half life, T1/2, of a radionuclide, is the mean time taken for the radionuclides in the particular energy state to decrease to one half of their initial number.
Activity
The activity, A, of an amount of a radionuclide in a particular energy state at a given time, is the quotient of dN by dt, where dN is the number of spontaneous nuclear transformations from that energy state in the time interval dt, thus Unit: S-1 The special name for the unit of activity is becquerel (Bq).
The "particular energy state" is the ground state of the radionuclide unless otherwise specified.
The activity, A, of an amount of a radionuclide in a particular energy state is equal to the product of the decay constant, A, for that state, and the number N of nuclei in that state, thus A=AN.
(5.2.1)
Air Kerrna-Rate Constant
The air kerrna-rate constant, Ta, of a: radionuclide emitting photons is the quotient of [2 Ka by A, where Ka is the air kerma rate due to photons of energy greater than S, at a distance 1 in vacuo from a point source of this nuclide having an activity A, thus Unit: m 2 J kg-1
If the special names gray (Gy) and becquerel (Bq) are used, the unit of air kerma-rate constant is m2 Gy Bq-1 S-1.
The photons referred to in the definition include gamma rays, characteristic x rays, and internal bremsstrahlung.
The air kerma-rate constant, a characteristic of a radionuclide, is defined in terms of an ideal point source. In a source of finite size, attenuation and scattering occur, and annihilation radiation and external bremsstrahlung may be produced. In some cases, these processes require significant corrections.
Any medium intervening between the source and the point of measurement will give rise to absorption and scattering for which corrections are needed.
The selection of the value of S depends upon the application. To simplify notation and ensure uniformity, it is recommended that S be expressed in ke V.
For example, T5 is understood to be the air kermarate constant with a photon energy cutoff of 5 ke V. 
